Higher vertebrates do not regenerate digits and legs because the wound epidermis is not functional. A hypothesis.
The necessity of injury, nerves, and wound epidermis for urodele limb regeneration is well accepted. Whether one or more of these three factors is limiting in amputated nonregenerating limbs of other vertebrates is a problem area in need of resolution. One view, that higher vertebrates possess inadequate innervation for limb regeneration to occur, is not strongly supported by experimental results. Superinnervation of lizard and mammalian limbs fails to elicit limb regeneration. Furthermore, in the well-known cases of mammalian regeneration, deer antlers and rabbit ears, a nerve requirement has not been demonstrated. In urodeles, the wound epidermis has recently been shown to have the role of maintaining dedifferentiated cells of the amputated limb stump in the cell cycle. The result of this wound epidermal stimulus is a sufficient number of cell divisions such that blastema formation occurs. We postulate that in amputated limbs of higher vertebrates, the wound epidermis is nonfunctional. Dedifferentiated or undifferentiated cells are not maintained in the cell cycle and blastema formation therefore does not occur. Instead, tissue regeneration occurs precociously due to lack of a cycling stimulus. The scar tissue which forms at the limb tips of nonregenerating vertebrates is the result of a nonfunctional wound epidermis.